Role of sulfhydryl-dependent dimerization of soluble guanylyl cyclase in relaxation of porcine coronary artery to nitric oxide.
Soluble guanylyl cyclase (sGC) is a heterodimer. The dimerization of the enzyme is obligatory for its function in mediating actions caused by agents that elevate cyclic guanosine monophosphate (cGMP). The present study aimed to determine whether sGC dimerization is modulated by thiol-reducing agents and whether its dimerization influences relaxations in response to nitric oxide (NO). The dimers and monomers of sGC and cGMP-dependent protein kinase (PKG) were analysed by western blotting. The intracellular cGMP content was measured by enzyme-linked immunosorbent assay. Changes in isometric tension were determined in organ chambers. In isolated porcine coronary arteries, the protein levels of sGC dimer were decreased by the thiol reductants dithiothreitol, l-cysteine, reduced l-glutathione and tris(2-carboxyethyl) phosphine. The effect was associated with reduced cGMP elevation and attenuated relaxations in response to nitric oxide donors. The dimerization of sGC and activation of the enzyme were also decreased by dihydrolipoic acid, an endogenous thiol antioxidant. Dithiothreitol at concentrations markedly affecting the dimerization of sGC had no significant effect on the dimerization of PKG or relaxation in response to 8-Br-cGMP. Relaxation of the coronary artery in response to a NO donor was potentiated by hypoxia when sGC was partly inhibited, coincident with an increase in sGC dimer and enhanced cGMP production. These effects were prevented by dithiothreitol and tris(2-carboxyethyl) phosphine. These results demonstrate that the dimerization of sGC is exquisitely sensitive to thiol reductants compared with that of PKG, which may provide a novel mechanism for thiol-dependent modulation of NO-mediated vasodilatation in conditions such as hypoxia.